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Background

A From 11/20/2021 to 1/19/2022 WhckedDeviced Air Quality Egg 2022 Model
(hereinafter Air Quality Egg 2022 Meeelgors were deployed at the South Coast AQ
stationary ambient monitoring site in Rubidoux and webg-side sididn Federal
Equivalent Method (FEM) and Federal Reference Method (FRM) instruments mes
same pollutants

A Air Quality Egg 2022 M&lehits testid A South Coast AOMD Reference instruments

(i Particle sensampticalnorFEM (dudtlantower U Horiba APMA 3FRM Clcost: ~$10,000
PMS5003) U Time resolutionprin

Ul Gasphase sensdflectrochemicabnrFEM U MetOn&AMKEMPN, ;& FEM PJy); cost:
(WinserZE12A) ~$20,000

(i Each unit reports: CO (ppmy), P -and 0 Time resolutiorhd
PM,(eg/n%) U Teledyne API T6HEPM, J; cost: $21,00C

( Unit cost: $671 (with offline data logging option) U Time resolutionin

U Time resolutionmin U GRIMM EDM 18EMPM, J; cost: $25,000

U Units IDs: 582f, 6¢91, 6108 U Time resolutionrmnin

U Met station (T, RH, P, WS, Y¥B);~$5,000
U Time resolutionmin




Carhor/Manroxiade)(CO)

in AiCQuAlIBYERL20224Mod




Datavvalidatdn&aecovery

A Basic QA/QC procedures were used to validate the collected data (i.e., obvious o
values, and invalid gaaants were eliminated from theekita
A Data recovery for €@n all units was ~ 99%

Air Quility & §072022) M odeknhatiie| variabi

A Absolute intraodel variability was ~ 0.10 ppm for the CO measurements
(calculated as the standard deviation of the three sensor means)

A Relative intraodel variability was ~ 18.7% for the CO measurements

(calculated as the absolutenmideel! variability relative to the mean of the three sensor

CO
M mean +SD W median
1.5

1.0

N il

5-min mean conc., ppm

Unit 582f Unit 6c91 Unit 6108




FRM Horiba

5-min mean CO conc (ppm)

11/25/21  11/28/21

CO (5-min mean, ppm)

y =0.9177x - 0.0409
R?=0.7262

Unit 582f

12/1/21

(CO:5Emin

Air Quality Egg 2022 Model vs FRM Horiba
——FRM Horiba —— Unit 582f —— Unit 6c91

Unit 6108

12/4/21 12/7/21

CO (5-min mean, ppm)

y = 1.4969x - 0.1805

R?=0.7818
o Lo
2 . [} *o
o [
.1
4 . (Y
Q
I
=1
e
(78
0
3 0 1 2

Unit 6c91

A The Air Quality Egg 2022 Model sensors s
moderate to strong correlations with the
corresponding FRM Horiba CO data (860
0.79)

A Overall, the Air Quality Egg 2022 Model se
overestimated the CO concentration as me
the FRM Horiba instrument

A The Air Quality Egg 2022 Model sensors s
track the diurnal CO variations as recorded
FRM Horiba instrument
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A The Air Quality Egg 2022 Model sensors s

moderate to strong correlations with the

corresponding FRM Horiba CO data (862

0.82)

A Overall, the Air Quality Egg 2022 Model se
overestimated the CO concentration as me

the FRM Horiba instrument

A The Air Quality Egg 2022 Model sensors s
track the diurnal CO variations as recorded
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A The Air Quality Egg 2022 Model sensors s
strong to very strong correlations with the
corresponding FRM Horiba CO data (885
0.92)

A Overall, the Air Quality Egg 2022 Model se
overestimated the CO concentration as measu
the FRM Horiba instrument
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SummanC(CO

Average of & . , .
Sensors CO Air Quality Egg 2022 Model vs FRM H&ba, FRM Horiba, CO (ppm)
Range durin
A(\;)er%g( (S% R Slope Intercept (I\p/)IBnF;l) EVI AnE; TM%E AVF\(;?; e Ref. SD  the field
P PP P PP PP g evaluation
5min| 0.56 0.31 0.60to00.7¢0.74to 1.5 -0.18 to 0.00-0.04 to 0.10.15t0 0..0.20t0 0.] 0.48 0.36 0.10to 2.7
1-hr [ 0.56 0.30 0.631t00.8:0.77to 1.5 -0.19 to 0.00-0.05 t0 0.10.14t0 0.20.19t0 0.1  0.49 0.36 0.11 to 2.073
24hr | 0.56 0.22 0.85t00.9:0.81t0 1.3 -0.12 tc0.04 -0.04 to 0.10.07 to 0..0.10 to O. 0.49 0.23 0.13to 1.1

1Mean Bias Error (MBE): the difference between the sensors and the reference instruments. MBE indicatesrtbestémdency of t
underestimate (negative MBE values) or overestimate (positive MBE values).

2Mean Absolute Error (MAE): the absolute difference between the sensors and the reference instruments. Tie ligharMAE v
measurement errors as compared to the reference instruments.

3Root Mean Square Error (RMSE): another metric to calculate measurement errors.
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PM[Data ddaindling

A The Wickeblevicé Air Quality Egg 2022 Model sensor uses a combination of t
Plantower PMS5003 nephelometric optical particle sensors (OPS) to charact
PM , PM 5 and PM As of this writing, the data download web portal only allo

users to download the PM value from the aggregation of the two OPS, and n
from an individual OPS.

A Manufacturer statement:
AThe Air Quality Eggs [2022 Mod e}l
5003 nephelometers to characterize PM1.0, PM2.5 and PM10. The avefac
mean value of the two nephelometers is used if both sensors are reporting
reliably, otherwise the aggregate value reflects the value of the single
wor king sensor. The AQIl <calcul at




Datavvalidation&aecovery

A Basic QA/QC procedures were used to validate the collected data (i.e. obvious outliers fne
and invalid dap@ints were eliminated from thesekita

A Data recovery from all units was ~ 99% for all PM measurements
Air Qualityde §g220221 M odeknnatsz | mataloil
A Absolute intraodel variability was ~ 0.29, 0.63, and 13fdr.Ritg PM sand Pl respectivel
(calculated as the standard deviation of the three sensor means)

A Relative intraodel variability was ~ 2.1%, 2.8%, and 4.2% fokREhd P, respectively
(calculated as the absolutermdckel variability relative to the mean of the three sensor me
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A Data recovery for BMom GRIMM and T640 was ~98% and 98%, respectively.
A Very strong correlations between the reference instrumgyrtefmuPdients?(R0.99) were observed.




